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Abstract
Incremental dianeter-frequency relations for
four lunar farside regions are presented for four
classes of craters (sharp to soft), 0.8 to 80. kin.
diameter. These are compared with relations for
frontside areas. The two sets of relations are
very similar implying that most lunarl highland
cratering took place before the Noon became locked
into a spin-orbit resonance. Gravitational focusing
had very little effect on the formation of most
craters.
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I Introduction
Man wondered for centuries about the appearance
of the farside of the Moon. In the past scientists
have even postulated intelligent life may exist on
the farside, living under conditions far different
from those known to exist on the nearside. In 1959
Man took his first look at the unseen side. The
Russian probe Lunik 3 returned many pictures which
were of poor quality but still good enough to show
some features such as Mare Moscoviense and the dark
crater Tsiolkovsky. The Russian experimenters claimed
to have seen other features, many of which have not
been identified in later photographic missions.
Very little is in the literature concerning the
lunar farside. This lack of writing may be due to the
preoccupation with the lunar nearside because of the
landing of the Apollo flights there. Another reason
is that scientists have been overwhealmed with the
large body of data from the Orbiter, Surveyor, and
Ranger programs along with the manned Apollo program.
Much data has yet to be analyzed.
I have undertaken to counts and classify craters
on the farside of the Moon. From these counts I have
calculated diameter-frequency relations of craters
in several different areas. With these data and data
from other investigators who have determined the dia-
meter-frequency relations in nearside areas, I will
compare the near and far sides of the loon and try to
account for the differences, if any.
II Procedure
I selected several areas from Lunar Orbiter I in as
many separated areas of the lunar farside as possible.
Orbiter I photographed only two areas on the farside in
a way that could make them useful for this type of study.
Many of the medium.resolution frames overlapped or were
taken obliquely, making them useless to me. Since the
Orbiters wej'e put into highly elliptical orbits around the
Moon with the apolune over the farside, the pictures of this
side cover larger areas (about a million square kilometers
in the medium resolution frames) and have a lower resolution
than frames taken on the frontside by a factor of nearly
twenty.
Craters were measured on both high and medium resolution
frames. Each medium resolution frame was divided into two
nearly equal areas in an attempt to keep the crater counts
in a smaller area thereby bringing out local differences
in cratering. In order to minimize classification errors
due to the change in scale between high and medium resolution
frames,.the craters common to both frames were used as refer-
ences for classification. The smallest craters were counted
in only a fraction of the whole frame. These- areas were
nevertheless large enough to give accurate statistics..
Fresh (classes 1 and 2) craters were generally counted to
smaller diameters and over larger areas since they are more
easily seen and are more scarce. The lower diameter limit
in most cases on the high resolution frames was 2/32 inches
which corresponds to about a half kilometer. Care was
taken to insure completeness ar all diameters, however the
data still show incompleteness at the smallest diameters.
Therefore, less weight should be placed on the very lowest
diameters of the diameter-frequency curves than on the
intermediate diameters (i.e., 1 to 10 kilometers).
The crater classifications by morphology are comparable
to those of Chapman (1968). In fact, Chapman personally
trained me when I classified craters for Chapman et al.
(1970). There are four morphological classes, in brief:
Class 1 craters are very sharp and "fresh" appearing craters;
Class 2 craters are somewhat softened; Class 3 craters are
shallow and blurry but usually retain shadows at moderately
low sun angles; Class 4 craters are very shallow, soft and
may not contain much shadow having only a general darkening
toward the Sun side.
Since I was the only person classifying craters on this
project, the crater classifications on a frame should all
be equivalent to the classifications on the other frames
and to the classifications used in Chapman et al.,(1970) for
which I classified the majority of craters.
A transparent overlay was placed over each frame.
Each crater greater than a certain diameter was identified,
classified, and marked on the overlay. Each crater as
measured and placed in a diameter interval which inc eased
with increasing diameter. Each interval was roughly one
fourth the lower diameter of the interval. The coun s were
normalized to unit area and unit diameter increment sing
scales given in Lunar Orbiter Improved Photo Support Data
Lunar Orbiter I (Boeing Companyi, 1969).
The diameter-frequency relations (figure 1) ar., smoothed
curves fitted by hand to the plotted frequencies. T e diameter
at which each frequency is plotted is equal to the 1 wer
diameter limit of the diameter interval in question lus
one-third the difference of the upper and lower diam ter
limits of the interval. A computer program was aval able
to d6 a least squares fit to the plotted frequencies, but
I knew that a hand fit was adequate for my purposes. A
carefully done hand fit is accurate to the statisti al
error inherent in the counts. The error in the coudts at
small diameters is small due to the many more small craters.
The error at large diameters is large since the cou ts are
based on a very small number of craters. A conserv tive
estimate of the error in these counts is that class 1 crater
frequencies are accurate to within a factor of two. The
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other classes are somewhat more accurate since class 1 crtaers
are the least abundant.
III Areas Analyzed
Table 1 givesthe coordinates of the areas which were
used. for this study. The most interesting feature in these
areas is a structure Lirskii et al. (1966) call a thalassoid
which has been named Korolev. Thalassoids are large circular
depressions.whose origins are probably similar to the near-
side maria but were not flooded later as were the maria.
Part of a thalassoid can be seen on the nearside. Mare Nee-
taris occupies a portion of one betwee the Altai and the
Pyreenes. Another thalassoid Lipskii claims to see is at
latitude =-500, lonsitude =-550 near Schiller on the near-
side. Lipskii lists several other thalassoids on the lunar
farside. Baldwin (1969) lists several ancient giant craters
on the lunar farside which Lipskii didn't mention. These
objects too seem to be thalassoids.
Frame 35 Medium is the medium resolution coverage of
the 30A and 30C areas. Frame 35 Medium was divided into
two nearly equal parts. Area I contains the Thalassoid
Korolev. Only craters in Korolev were counted in Frame
35 Area I. Area II of Frame 35 Medium contains Frame 30c
High resolution. Less than half of Frame 35 was used since
parts of it were overexposed due to the high sun angles in
these areas.
Frame 136 Medium is in the area which includes Tsiol-
kovsky and a large maria-type floored crater at latitude=70 ,
10
longitude = 1400. The frame was divided into two nearly
equal parts: area I includes Tsiolkovsky and area II in-
cludes the large maria crater, Again only about half the
total frame was used as much of the frame was overexposed.
The half that was used was near the terminator so it had
a low sun angle (from 50 to 150 estimated). High resolution
Frame 135B is situated at the boundary of the two areas.
The diameter-frequency relations of 136B are joined sep-
arately to 136 Medium Area I and 136 Medium Area II.
Table I
Lunar Regions Analyzed from Orbiter I Frames
Frame Prominent Longitude Latitude Resolution Sun Area,
Number Feature (0) (0) Mode Elevation (km#)
30A
35I
Korolev -162
Korolev -150
30C Parenago -163
3511 Parenago -150
136B Carr 129
1361 Tsiolkovsky 137
13611 Mare-floored 140
crater
-5
0
-15
-30
-7
-20
10
High
Medium
High
Miedium
High
Medium
Medium
240
200
240
200
210
210
210
1. 07x104
9.34x104
1.90x1011
2.36x10 5
1.99x104
3.25x10 5
3.30x10 5
IV Crater Distribution Characteristics
Figure 1 shows the diameter-frequency relations of the
areas studied plus those of Alphonsus (Hang.-er IX) and
Quadrant III (Chapman). These relations are smoothed
hand fits to the plotted frequencies. Error bars have
been left out to avoid cluttering the figures. In order
to facilitate comparing graphs, I have plotted two lines
with slope of -3 on the figures. The upper right line is
approximately a saturation density of craters which can
never be exceeded. The lower line corresponds to a lowest
bound to the countibility of craters and is four orders
of magnitude lower than the upper line.
Figure 2 shows the frequency relations for each class
of craters. We see that no region is saturated. Also
Chapman et al. saw on the frontside at smaller diameters
(20-300 meters) the clustering of class 1 relations. On
the backside we see not only the clustering of the class 1
relations but also the clustering of the other classes.
Chapman et al. saw at smaller diameters class 3 and class 4
relations varied to over a factor of 10 from area to area
in the Highlands. On the backside, however, the difference
in crater density from one area to another is only a factor
of 3 to 4 for both classes 3 and 4 for diameters of 0.8
to 2.0 km. However, more counts should be done in the lunar
farside to see if it is true elsewhere on the backside.
V Secondary Cratcrinz
Secondary craters are formed by the ejecta from a
primary im-pact crater. These secondaries are generally
elongated and sometimes rather "blurry" looking due to
the fact that the impacting body which ade it impacted
at velocities much less than the bodies which caused the
primaries. Secondaries make streaks which are radial from
the primary'and are characterized by a steep slope in the
diameter-frequency relation of -4 or -5.
Secondaries are seen in 1361 (near Tsiolkovsky). They
appear to blurr the surrounding craters. A large number of
small craters (too small to be included in the counts) are
also seen. These may be also secondaries. Also seen are
many streaks running from craters. These observations
date Tsiolkovsky as being of later formation than the sur-
rounding craters.
In contrast, the other large circular object in frame
136 doesn't seem to have distorted as mpany craters. This
object at longitude 1400 and latitude 50 has erased or
degraded some craters, but there are still many sharp class
1 craters very near the object. These class 1 craters were
probably formed after the object was formed. Its floor is
also heavily cratered compared to Tsiolkovsky leading one
to believe the former is older.
VI Comparison with the Front Side
An interesting topic is the comparison of the diameter-
frequency relations of the front side areas with the far side
areas. Since very few crater statistic studies have been
done using our crater classification system according to
morphology, I found it difficult to find suitable frontside
data to compare with my data. Most crater studies have
been done without regard to morphology.
Alphonsus and the Korolev thalassoid are two similar
appearing areas. By comparing the Ranger IX photos of
Alphonsus with the Orbiter I photos of Korolev, we can see
the similarities between the two areas. On a small scale
the two areas appear very similar in that both floors of
the craters are flat and they both have many faint (classes
3 and 4) craters. In figure 2 we can see a comparison of
Korolev and Alphonsus. Alphonsus has a definite excess of
class 2 craters. Since classes 1,3 and 4 are similar in the
two areas, Alphonsus is slightly more heavily cratered at
small diameters ( less than 1.0 km.). Many of these excess
class 2 craters may be of endogenic origin since 0.8 kilo-
meters is the average diameter of the craters in the rilles
of Alphonsus (Chapman, private communication). The process
which caused an excess in Alsphonsus apparently not present
in Korolev.
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At larger diameters, however, the situation is reversed.,
at 2.0 kilometers the diameter-frequency relation of all
craters in Korolev crosses that of Aliphonsus. Comparing
photos of the two areas again, we reaffirm the conclusions
of the graphs; there is an excess of large craters in Korolev.
At larger diameters (20-30 kon.) most of Korolev's craters
are sharp, fresh (classes 1 and 2). Although Chapman's
RangerIX relations -don't cover the larger diameters, we can
see from the pictures that the Alphonsus relations must
have a very steep slope at the large diameters since there
just aren't any large craters in Alphonsus greater than 5
kilometers.
Figure 2 also has a graph of the diameter-frequency
relations of the craters in Quadrant 3 Best Highlands
(Chapman, private communication, 1969). After comparing
all class 1 farside relations with Quadrant 3, we can see
that class 1's agree well in the two hemispheres from 3
to 20 kilometers. Frame 1361 follows Quadrant 3 class 1
very closely up to 20 kilometers while 13611, 30C, and
30A have definite surpluses of large class 1 craters at
large diameters. Since 1361 is known to have many secon-
daries due to the proximity of Tsiolkovsky and is similar
to Quadrant 3, we can say that Quadrant 3 was also appre-
ciably affected by secondary craters.,This agrees with Chapman
(private communication, 1970) who believes that the high-
lands have a several meters thick layer of dust over it.
This dust may have been throwout from the events which
formed the maria basins.
Shoemaker et al. (1962) predicted that the Earth has
a gravitational focusing effect on meteors. That is, meteors
passing close to the Earth are deflected by the Earth to-
wards the part of the sky the Noon travels through. If
meteors came from all directions, the focusing effect would
be zero, but it is believed that most meteors travel in
orbits near the ecliptic. In this case the frequency of
meteoric impacts on the frontside of the Moon is twice that
of the farside. But in figure 2 we see a paradox. If we
interpret all class,1 craters to be formed by impacts, we
see that Alphonsus has an abundance of class 1 craters com-
pared to frames 136 and 30C but not to 30A (the feature
similar to Alphonsus) as expected from the focusing theory
while- Quadrant 3 is rather depleted of class 1 craters.
If class 2 craters are primarily slightly eroded class 1
craters, part of the paradox disappears. As we see if
figure 2, the class 2 frequency for Alphonsus is very high
but the class 2 relation for Quadrant 3 is not unusual.
One interesting observation is that at small diameters,
all farside areas have fewer of the same number of class 1
craters than the nearside while at large diameters the sit-
uation is reversed. This would lead one to believe that
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that either small meteors of low velocity meteors are pre-
ferentially focuse toward the Moon or that small craters
are formed by meteoric impact and large craters are formed
by some other mechanism. Both of these ideas are unreal-
istic however. The Earth cannot be expected to focus one
size meteor. and not effect another size meteor if both
sizes are small compared to the size of the Earth. Also
if two mechanisms were responsible for the formation of
class 1 craters each acting in a different diameter range,
one would expect less continuity in the dirmeter-frequency
relations and their slopes than we see in figure 2.
Counts of craters done on the frontside by other re-
searchers yield relations (figure 3) similar to those of
Quadrant 3. However no distinction as to crater classes
was made. Thus all counts in figure 3 refer to all craters
(the sum of the four classes). It is not known how complete
these counts are.- Figure 3 also contains the diameter-
frequency relations for all craters from areas 136-II and
30C. Figure 3 shows that the relations for frontside areas
and farside areas are notsignificantly different at diameters
of less than about 30 kilometers. At larger diameters (be-
tween 30 and 80 kilometers) the farside is significantly
depleted of craters compared-to the frontside. But at these
larger diameters the statistical fluctuations in the crater
counts get large.
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VII Conclusi 1s
As we have noted the diameter-frequency relations for
the frontside highlands and the farside highlancs are in
general similar. Gravitational focusing should result in
more craters by a factor of two on the Earth side of the
Moon than on the farside. There are two mechanisms which
yield similar topography and still account for gravitational
focusing.
One mechanism involves the formation of the Moon in
orbit aroung the Earth or detached from the Earth at some
early date but iithout a spin-orbit peri-od such as the Noon
has now. If the bulk of the cratering occurred before the
Noon became locked into its present synchronous orbit,
gravitational focusing would have affected all sides equally.
This mechanism would require that the Moon either was just
recently locked into its synchronous orbit or that the
meteor flux has changed markedly since the formation of
the Solar System. Hartmann (1965) believes that the latter
is true. He says that for about the first billion years
of the Solar System, the meteor flux was between five and
ten times the present flux value. The Apollo 11 rock ages
verify this. The maria (at least Mare Tranquillitatis)
were formed about 3.7 billion years ago, and the crust
was formed 900 million years earlier (Arnold et al., 1970)
Since the Highlands are probably part of the original
crust and are much more heavily cratered than the maria,
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we can corclude that the bulk of the lunar cratering took
place in the first billion years of the M.oon's existance.
Another mechanism is the cap-ture of a moon formed in
another part of the Solar System. In this way the Hoon
could have been cratered to an equal extent on all sides.
1 hile the probability of the Earth capturing a particular
is very low, the probability of the Earth capturing one
moon, given that there were at one time many lunar-sized
bodies in the Solar System whose orbits brought them close
to the Earth,. is much higher (Urey, private communication,
1970).- The Apollo 11 rocks support this theory some. All
these rocks have unusually high concentrations of.several
rare earths and transition elements, especially titanium,
and low concentrations of sodium. This suggests that the
Moon was formed in another part of the Solar System since
bodies formed in close proximity would be expected to have
very similar relative abundances of all elements.
The maria appear to be Earth caused formations since
they are nearly all on the frontside. However, as Baldwin
(1969) pointed out, there are mare-type basins all over
the Moon, many of which are not filled, especially the
farside basins. This we can conclude that the mare basins
were formed either before the capture of the-Moon and/or
before the spin-orbit resonance was established.
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Appendix
In the following table I present the data used
to make figures 1 and2. Lower diameter limit refers
to the lower end of the diameter interval. Diameter
refers to the diameter at which the frequency is
plotted. The diameter interval is the interval between
two lower diameter limits. Under the heading of Class
is No. which is the number of craters in the diameter
interval of that class. Freq. is the computed frequency.
Freq.=No./(area (diameter interval))
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Lower
Diameter Diameter Class 1 Class 2
Limit(Km) (km.) No. Freq. No. Freq.
Frame 136B Small Area = 1130Km.2
Class 3
No. Freq.
Class 4
No. Fre.q.
All
No. Freq.
.636
.908
136B Middle
.636
.908
.545
.818
Frame
.545
.818
1.09
1.36
Frame
1.09
1.36
1.64
2.18
2.72
11 3.6x10 2
9 2.9x10 2
Km.2
1.7zl0-2
5. 1x10-3
Sized Area = 5010
10 7.3x10-3 23
4 2.9x10-2 7
18
19
Area
3
2
1
0
0
- 19900Km. 2
5.5x10 4 6
3.7x10 4
9.2x10 5 5
0 4
0 0
1.1x10-3
7.4x10~4
4. 6x10~4
3. 7x10~4
0
86
60
34
1. 3x10-2
1. 4x10- 2
7. 9x10-3
5. 5x10-3
3. 1x10-3
23
21
47
59
168
65
21
7. 4x10-2
6. 8x10-2
1. 3x10~
--l. Ox10~
4.9x10- 2
5. 8x10- 2
3. 4x10-2
4. 3x10- 2
1.5x10 2
6. OxlO-3
1. 9x10- 3
260
129
55
2. 4x10-2
1.2x10
5 . 1x10-3
1.18
1.45
136B Large
1.18
1.45
1.82
2.36
2.91
Lower
Diameter Diameter Class 1
Limit (Km)
3.27
4.36
5.45
7.08
8.72
Frame
9.64
IN) 12.0
14.4
19.3
24.1
33.7
48.2
62.6
77.1
(Km.) No. Freq.
3.63
4.72
6.00
7.63
9.45
136Medium
10.4
12.8
16.0
20.9
27.3
38.3
53.0
67.4
83.5
0
4
0
0
0
Area. I
12
6
4
1
3
0
0
1
1.
7.
2.
6.
9.
0
0
2.
Class 2
No. Freq.
5
8x10~ 4
1
1
1
326000Km.2
4x10-5 10
2x10-6 8
6x10-6 7
4xlO 3
6x10 2
5
4
1x10- 7 2
0 0 1
2.3x10 4 4
1.4x10 4
3. 1x10-5
3.1x10 5
2. 3x10-5
1.3x10-5
8.4xl0-6
4. 5xl0-6
1.9x10 6
6. 4x10
1. 1x10
8.5x10 7
4. 3x10
1.6x10
Class 3
No. Freq.
15 6. 9x10 4
14 6.5x10~ 4
11 3.4x10~4
5 1.5x10
3_ 6.9x10- 5
-5
10 1.3x10~
12 1.4x10-5
9 5.7x10-6
9 5.7x10-6
6 1.9x10- 6
12 2.6x10- 6
5 1.1x10- 6
1 2.1x10 7
3 4,8x10
1 1.3x10 7
Class 4
NO. Freq.
22
17
3
1
.4
12
9
9
6
10
13
3
0
1
1.0x10 3
7. 8x10~ 4
-
59 .2x10
3. lxlO-5
9.2x10-5
1.4x10-5
9.5x10-6
5. 7x10 6
-6
3. 8x10
3. 2x10-6
2. 7x10-6
6 .4x10~
0
1.6x10 7
All
No. Freq.
42
39
15
7
8
44
35
29
19
21
30
12
4
5
9x10-
3
8x10- 3
6x10~4
2x10~4
8510~4
5. 6x10-5
4.4x10 5
1. 8x10-5
1. 2x10-5
6. 7x10-
6
6 .4x10-
6
2. 6x10-6
8. 5x10 7
7.9x10 7
0 0 1 1.3x10 796.4 104.4 0 0 0 0
Lower
Diameter
Limit (Km)
Diameter Class 1
(Km.) No. Freq.
Class 2
No. Freq.
Class 3
No. Freq.
Class 4
No. Freq.
All
No. Freq.
Frame
9.64
12.1
14.4
19.3
24.1
33.7
48.2
62.6
77.1
136 Medium
10.4
12.8
16.0
20.9
27.3
38.5
52.0
67.4
83.5
Area
12
7
14
1
9
4
0
1
1
II = 330000Km.2
5x10O
8x10- 6
8x10- 6
3x10 7
8x10-6
4x10 7
lx10 7
6x10~7
12
9
9
2
2
3
1
2
2
1.5x10- 5
1.1x10-5
5. 6x10-6
1. 3x10-6
6.3y10
6 .3x10
2. 1x10
4. 2x10
3. 1x10
14
12
7
4
4
3
4
1
1
1.8x10-5
1.5x10- 5
4 . 4x1-6
-6
2.5x10-6
1. 3x10-6
6. 3x10
8. 4x10
2. 1x10
1.6x10
14
7
11
6
4
5
0
1
0
1.8x10-5
8. 8x10- 6
6.9x10-6
3. 8x10 6
1. 3x10- 6
1.0x10- 6
0
2. 1x10 7
0
52
35
41
13
19
15
5
5
4
6 .5x10-5
4. 4x10 5
2.6x10-5
8. 2x10 -6
6 .0x10- 6
3.2x10- 6
1. Ox10-
1. 1x10- 6
6. 3x107
Lower
Diameter Diameter Class 1
Limit(km) (Km.) No. Freq.
Class 2
No. Freq.
Class 3
No. Freq.
Class 4
No. Freq.
All
No. Freq.
Frame 30A Small Area = 1082. Km 2
16 5.5x10 -2
9 3.lxlO 2 10
2 6.9x10-3 6
Frame 30A Middle Sized Area = 2442.
2 1.5x10-3 6
Frame 30A Large Area = 10700. km 2
6 8.2x10~4 8
2 2.7x10~4 2
2 1.8x10~4 3
0 0
0 0
3.5x10- 2
2. 1x10-2
km 2
4. 6x10-3
1.1x10-3
2. 7x10-3
2 .6x10~4
3 2.6x10~4
1 8.8x10- 5
40
14
27
1. 4x10 1
4. Sxlo 2
4x1-2
1.6x10-2
3. 7x10-3
7 9.6x10~4 6
8 7.0x10 4 8
4 3.5x10~4 2
1 8.8x10-5 1
1 4.4x10-5 4 1.8x10~4 0
34 1.2x10 1
9 3.1x10-2
15 1.2x10-2
33 4.5x10-3
93 3. -x10 1
3)1 1.11
44 3.4x1)0
74 1.3x10
8.2x10~ 17 3.0x10-
7.0x10 4 21 1,.6xl-3
1.8x10~ 9
-58. 8x10 3
7. 9x10~4
2.6x9 -4
.267
.534
.802
.356
.623
.891
1.07 1.25
1.60
2.14
2.67
3.74
4.81
1.78
2.32
3.03
4.10
5.20
0 5 2 . 2x10~O5.87 6.58 0 0
Lower
Diameter Diameter Class 1
Limit(km) (km.) no. Freq.
Class 2
No. Freq.
Class 3
No. Freq.
Class 4
No. Frej.
All
No. Freg.
Frame 35 Med. Area I = 93,400 km 2
7.16
9.55
11.9
14.3
19.1
23.9
33.4
47.8
62.1
7.96
10.3
12.7
15.9
20.7
27.1
38.2
52.6
66.9
3.1x10-5
3. 6x10-5
2. 7x10-5
4.5x10-6
6. 7x10-6
4. 5x10-6
7.5x10 7
0
0
3. 6x10-5
3.1x10-5
2. 7x10-5
6. 7x10-6
6. 7x10-6
1. 1x10-6
1. 5x10-6
3.7x10
3. 7x10
4. 5x10-5
4. 5x1- 6
8.9x10
3. 3x10
2.2x10
3. 7x10 7
3. 7x10-7
13
7
3
3
1
0
0
5. 7x10-5
1. 6x10-5
6. 7x10 6
3.3x10 6
7. 5xL0
0
0
35 1.6x10~4
14 3.1l10-
9.4 2.1x10-
8.3 .2x10- 6
4.3 3.210- 6
1 7.5:I0~
7. 5:10~
Lower
Diameter Diameter Class 1
Limit (km) (km.) No. Freq.
Frame
.802,
1.07
1.34
Frame
1.60
2.14
2.67
3.74
5.34
6.95
8.55
10.7
30C Small
.891
1.16
1.43
30C Whole
1.78
2.32
3.03
.4.27
5.87
7.48
9.26
11.6
Class 2
No. Freq.
Area
1
Area
3
0
1
1
2
1
2
0
Class 3
No. Freq.
2
= 2650. Km.
1.4x10 4
= 19000. Km 2
-43.OxlO 8
0 3
4.9x10-5 3
3.3x10-5 6
6.6x10-5 3
3.3x10-5 3
4.3x10-5 1
0 1
4.4x10-2
3. 11x10- 2
1. 1x10
4. 5x10
2. 2x10-3
1. 2x10-3
4.6x10~4
2. 3x10~ 4
1.6x10~4
9 .8x10-5
3.9x10-5
Class 4
No. Freg.
56
23
13
99
40
39
27
15
10
7
4
7.9x10- 2
3. 8x10- 2
1. 8x10 2
-39. 8x10
3.9x10 3
1.9x10- 3
8.9x10~4
4.9x10~ 4
3. 3x10~ 4
1. 7x10~4
7.9x10-5
NO. Freg.
26 3.7x105.7x10
-47.9x10
3.0x10
1.5x10 4
2 .0x10- 4
2 .OxlO-
9. 7x10-5
9 .9x10-5
2. 5x10-5
2.0x10- 5
1. 5x10
-3
3 -1 4x~3.310
8.9x1
6. 2x1 0
3.4x10
1.4x10-
]56
65
67
48
27
19
14
7
Lower
Diameter Diameter Class 1
Limit (Km)
Frame
7.16
9.55
11.9
14.3
19.1
23.9
33.4
47.8
62.1
76.4
(km.). No. Freq.
35 Mediam
7.96
10.3
12.7
15.9
20.7
27.1
38.2
52.6
66.9
82.8
Area
17
15
7
11
10
2
2
1
0
0
Class 2
No. Freq.
II= 236000. Km.2
3.0x10 5 --
2.7x10-5 19 3.4x10-5
1.2x10-5 16 2.8x10-5
9.7x10-6 13 1.2x10-5
8.8x10-6 2 1.8x10-6
8.9x10 2 3.1x10-6
8.9x10- 7 3.lxlO-
6.OxlO 7 2.lxlO-6
2.9x10 7 3 8.9x10~7
0 1 3.OxlO~
0 1 2,2x10 7
Class 3
No. Freq.
4. 4x10-5
2. 5x10-5
2. 1x10- 5
3.5x10 6
2. 7x10-6
0
0
0
2. 2x10
Class 4
No. Frea.
7. 6x10 5
4. 2x10- 5
1.6x10
1.5x10 5
2. 7x10- 6
6. 0x10 7
0
5. 9x10 7
0
All
No. Freq.
102
61
67
25
21
11
4
2
1. 8x10-
1.1x10~4
2. 2x10-5
9.3x10- 6
-xo
8. 9x10 7
4. 4x10
1 1.8x10~ l 1.8x10 7 0 2 3. 5x10-99.5 103.5 0 0
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